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Document Processing Center (TS-790)

Office of Toxic Substances
U.S. Environmental Protection Agency - 2
401 M Street, SW.- ' o .
Washington, D.C. . 20460 : o

Re:  FYI -- Submission of Information to FIFRA Section 6(a)(2) Office

Dear Sir or. Madam':

‘ you pursuant to Section 8(e) of the Toxic Substancc_;
Control Act, 15 U.S.C. §2607(e), that/counsel for the Chlorobenz_ene Producers Associatiogon
behalf of CPA and certain of its mem ers,! submitted to EPA’s FIFRA 6(A)(2) Document

Processing Desk on F ebruary 13, 1998, a copy of an unofficial translation of a document which 33 §
purperts to be a risk assessment of p adich!oroben;en‘e conducted by the Japanese Ministry of % %
Health and Welfare. The translation indicates that the National Institute of Health Science in 8 §
Japan, at the request of the Japanese Ministry of Health and Welfare (MHW) undertook to assess & ==
the risk of inhalation exposure to paradichlorobenzene in humans, and determined that the 8 §
previous carcinogenicity studies conducted in rats and mice, due to the specific mechanisms r‘ﬂ ——§
involved, appear to be of no relevance to humans. Neither CPA nor any of its members is a §

sponsor of the risk assessment. In addition, due to the limited information available to CPA and %

IV CPAisan industry association consisting of the ollowing companies: Solutia, PPG

Industries, Inc., Standard Chlorine Chemical Company and Bayer Corporation. All the above
companies except Bayer have registrations under FIFRA for the substance referred to ini the

document transmitted.




- Document Processing Center (TS-790)
*~ (Attn: FYI Coordinator)

January 26, 1998 -~ *
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| its memb'er_s,’we are unable to verify the conclusion in the risk assessment or its scientific validity.
The attached translation is unofficial and may not properly reflect the actual language contained in
 the original version of the report.

"This report is being submitted by CPA to provide information to EPA, and the
. information reflected herein may or may not constitute data required to be submitted by the
registrants pursuant to Section 8(e) of TSCA. To the extent this information is not encompassed
by the express language of Section 8(e), this submission should in no way be construed as an
admission by CPA or its member companies that the legal authority of EPA to require submission -
~of data pursuant to Section 8(e) is broader than the express language of that provision.

. No claim of confidentiality is made for information contained in this submission
pursuant to Section 14(c) of TSCA.

: Please direct any correspondence or inquiries regarding this report to me at the
above listed address. : ‘ :

\

- Very truly yours,

A e (i,

R. Bruce Dickson o
for PAUL, HASTINGS, JANOFSKY & WALKER LLP

Counsel for the Chlorobenzene Producers Association

cc:  Chlorobenzene Producers Assoc.
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Dear Sir or Madam:
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11737.52819

4884926 —-00

Re:  Follow-Up Report Pursuant to FIFRA 6(a)(2) 4 4492650 1 .

As a follow-up to our previous submission of January 29, 1997, pursuant to
Section 6(a)(2) of the Federal Insecticide, Fungicide and Rodenticide Act (“FIFRA”), 7 U.S.C.
§ 136d(a)(2), and EPA regulations promulgated thereunder, 40 C.F.R. §§ 153.61-153.79, the .
enclosed report is being submitted by counsel for the Chlorobenzene Producers Association

(“CPA”) (EPA1 on behalf of CPA and the following three CPA rﬁemiber
companies: o ‘
Solutia .
(EPA Company Number (pending)? G e -
PPG Industries, Inc; %M @/ lﬂ) . | 5 i
(EPA Company Number 000748) : ’
)Y Solutia is the successor to Monsanto Company’s chlorobenzene production business afte

Monsanto’s reorganization. Monsanto’s EPA Company number was 000524. Solution is seeking
transfer of Monsanto’s registrations and will petition for a new company number.
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Standard Chlorine Chemical Company
(EPA Company Number 001759)

The attached report is an unofficial translation of a document which purports to be
a risk assessment of paradichlorobenzene conducted by
g . The translation indicates that the National Institut ealth Science in Japan, at the
request of the Japanese Ministry of Health and Welfare (MHW) undertook an assessment the risk
of inhalation exposure to paradichlorobenzene in humans, and determined that the previous
carcinogenicity studies conducted in rats and mice, due to the specific mechanisms involved,
appear to be of no relevance to humans. Neither CPA nor any of its members is a sponsor of the
risk assessment. In addition, due to the limited information available to CPA and its members,
we are unable to verify the conclusions in the risk assessment or its scientific validity.

This report is being submitted by CPA to provide information to EPA, and the
information reflected herein may or may not constitute data required to be submitted by the
registrants pursuant to Section 6(a)(2) of FIFRA. To the extent this information is not
encompassed by the express language of Section 6(a)(2), this submission should in no way-be -
construed as an admission by CPA or its member companies that the legal authority of EPA'to
require submission of data pursuant to Section 6(a)(2) is broader than the express language of
that provision. x

No claim of confidentiality is made for information contained in this submission
pursuant to Section 10(d)(1)(A), (B) or (C) of FIFRA. However, we would like to point out that
the attached translation is unofficial and may not properly reflect the actual language contained in
the original version of the report.

Please direct any correspondence or inquiries regarding this report to me at the
above listed address.

Very truly yours,

A e ek

R. Bruce Dickson
of PAUL, HASTINGS, JANOFSKY & WALKER LLP

Counsel for the Chlorobenzene Producers Association.

Attachments

cc: Chlorobenzene Producers Assoc (w/ att.)
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THIS IS NOT AN OFFICIAL TRANSLATION OF THE RISK ASSESSMENT
OF P-DICHLOROBENZENE CONDUCTED RY THE MINISITRY OF
HEALTH AND WELFARE ,OF JAPAN. 481 IS A TRANSLATION BY
MICH Lk ONLY FOR PRIVATE USE.

9@,\5‘9' 1997.8

p-Dichlorobenzene(DCB) Risk Assessment

Specialist committee for household goods
(Toxicity section)

1, Background

The report of carcinogenicity study by inhalation of p-dichlorobenzene (DCB) in
rats and mice, conducted by J apan Industrial Safety and Health Association /
Japan Bioassay Research Center (JBRC), dated on 30 November 1995 was
submitted. This is the first report on carcinogenicity study by inhalation of DCB
‘in the world. ‘ _

Considering that a main route of exposure of humans to DCB is inhalation of
vaporized PDCB in air, the Ministry of Health and Welfare (MHW) decided to
assess a risk for humans, and entrusted the risk assessment to National
Institute of Health Sciences (NIHS) . ,

NIHS set up a special risk as!sessment committee, with consent of thé chief of
NIHS and the chief of Biological Safety Research Center in NIHS, and made the
assessment of DCB, The committee consistéd of the following members of NIHS.

Chief: Dr. A. Nakamura
Drx. I. Inoue
Dr. M. Kaniwa
Dr. Y. Kurokawa
Dr. T. Sofuni
Dr. M. Takahashi -
Dr. M. Nakadate
Dr. T. Matsumura

The report of the special risk assessment committee was submitted to MHW in

# 3/ N
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Mar, 1997. Then MHW convened the specialist committee for household goods
(toxicity section). The committee reviewed the above risk assessment report,
and discussed with the risk muanagement of DCB. The members are as follows;

. Chief: Dr. A. Nakamura (NIHS) .
Dr. S. Ishikawa (Kitazato University School of Medicine)
Ms. Y. Itakura (Japan Consumer Information Center)
Dr. I. Inoue (NIHS)
Dr. I. Uchiyama (National Institute of Public Health)
Dr. T. Matsumura (NIHS)
Dr. I. Watanabe (Tokyo-College of Pharmacy)

The following assessment and proposal are conclusions of the specialist
committee .

2. Basic plan of the risk assessment

Several study reports on DCB have already been compiled by authoritative
organs. The main target of this risk assessment is to decide whether it is
necessary to change the conclusions of these preceding studies, by reviewing
*new documents published after these studies, including the data of JBRC.
Referred preceding study reports and new information taken into consideration

are as follows,

2.1 Preceding study reports

t
(1) WHO/IPCS: Environmental Health Criteria 128, CHLOROBENZENES
OTHER THAN HEXACHLOROBENZENE, WHO, 1991, Geneva
(2) S. Fairhurst, G. Girling, and J. White, 1,4-DICHLOROBENZENE - Criteria
document for an occupational exposure limit, UK Health and Safety Executive
(HSE) Books, 1994. ) : oL
(3) DFG Commission for the Investigation of Health Hazards of Chemical
Compounds in the Work Area (Chairman: D, Henschler): Occupational
Ti,)xic:ants - Critical Data Evaluation for MAK Values and Classification of
Carcinogens, Volume 4, 1,4-Dichlorobenzene, Verlag Chemie, Weinheim (1992)
(4) ACGIH: p-Dichlorobenzene [2/20/96]
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(5) U.S. Department of Health & Human Services: Public Health Service,
Agency for Toxic Substances and Disease Registry: TP-92/10 Toxicological
Profile for 1,4-Dichlorobenzene, April 1993.

2.2 New information

(@) Japan Bioassay Research- Center - Carcinogenicity study by inhalation of
PDCB in rats & mice, 30 Nov. 1995 v
(b) References published in and after 1992, searched from MEDLINE and

TOXILINE y
(¢) Information on concentrati_c';ns of DCB in air in Japan

3. Conclusions of preceding study reports
(1) WHO/IPCS: Environmental Health Criteria EHO)

(a) Tolerable Daily Intake (TDJ)

The lowest reported no-observed-effect level (NOEL) in inhalation studies was
450 mg / m3 (75 ppm). Scientific basis was a report of

E. Loeser and M. H. Litchifield : Review of recent toxicology studies on p-
dichlorobenzene, Fd. Chem. Tglxi(‘:., 21(6), 825-832 (1983)

The lowest reported lowest-fobserved-adverse-effect level (LOAEL) in oral
administration studies was 150 mg/kg/day. It was based on '
NTP (1987): NTP technical report on the toxicology and carcinogenicity studies
of 1,4-dichlorobenzene in F344/N rats and B6C3F1 mice (gavage studies),
Research Triangle Park North Carolina, National Toxicology Program,
US/DHHS (NTP TR 319)

“From the above NOEL and LOAEL data, TDIs were calculated at 1 mg/m3
(0.17 ppm) for inhalation exposure (using uncertainty factor = 500), and 017
mg/kg/day for oral administration (uncertainty factor = 1000).”

(b) Teratogenicity and genotoxicity were negative.

(&) Carcinogenicity was described as follows;
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“In a bicassay for the carcinoéenicity of DCB, there was a dose-related increase
In renal tubular cell adenocaircinomas in male F344 rats and an increase in
hepatocellular carcinomas and adenomas in both sexes of B6C3F1 mice.
However, available data indicate that the induction of renal tumors by DCB in
male F344 rats and the associated severe nephropathy and hyaline droplet
formation are species- and sex-specific responses associated with the
reabsorption of alpha-2-microglobulin.”

(2) U. K. HSE (Health & Safety Executive)

1
1

(a) NOEL & LOAEL
The low}eS'ls NOEL in inhalatiép exposure studies was 576.9 mg/m3 (96 ppm). It
was based on : . .

Hollingsworth, V. K. Rowe, F. Oyen, and H. R. Hoyle: Toxicity of para.
dichlorobenzene, Axch. Ind. Health, 14, 138-147 (1956) . ‘

The lowest LOAEL in oral administration studies was 150 mg/kg/day. It was
based on the same report as ( 1) ECH.

(b) Teratogenicity and genotokicity were negative,

(c) Carcinogenicity was described as follows:
“Carcinogenicity studies havel been conducted in rats and mice. On prolonged

N3]

oral administration DCB produced kidney tubule ce]] tumors in male rats and
liver tumors in mice. However, the mechanism underlying these tumors
suggests that these ﬁn.dings_E appear to be of no relevance to humans. In
inhalation studies, no carcinog'ianicity was observed in animals ”

(d) Occupational Exposure Stahdard (OES)
Taking into account the data of the inhalation exposure studies shown in (a),
and non-irritating concentration in humans (50 i)pm), OES was set at 150
wg/m3 (25 ppm) 8 hr TWA,

o

(8) DFG (Deutsche Forschungsgemeinshaft)

(a) NOEL, LOAEL
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i

The data on subacute toxicitvf‘: studies are summarized in the table. NOEL and
LOAEL are not specified in tkie report. From the table, however, the NAOEL in
inhalation exposure studies can be taken as 450 mg/m3 (75 ppm). The basis is
the report of Loeser and Litchfield (1983) shown in (.

The LOAEL in oral administy ation studies can be taken as 75 mg/kg/day from
the table. The basis is the following report. An increase of water consumption,
and formation of hyaline droplets in kidney were observed in male rats at a dose
of 75 meglkg. . ; _ '

E. Bomhard, G. Luckhaus, W', -H. Voigt, E. Loeser, Arch. Toxicol,, 61, 433 ( 1988)

f

(b) Teratogenicity was negativfe.

(¢) Genotoxicity was described as follows:

“There are numerous publ{,cations which consider the question of the
genotoxicity of DCB. The results are almost all negativé. One study*, whose
interpretat.ion is open to doubt, provides some evidence for covalent binding of
DCB or its metabolites to DNA and for efficient DNA repair in vivo. Binding to
the mouse DNA could no long';'er be detected 72 hours after the injection. It is
questionable whether this finding is of biological relevance. The question should
be clarified by appropriate studies.” ,

“ G. Lattanzi, S. Bartoli, B."'Bonora, A. Colacci, S. Grilli, A. Niecro, and M.
Mazzullo, Tumorigenesis, 75, 305 (1989)

(@) Carcinogenicity ‘
(1) Kidney tumor in male rats,was interpreted in the same way as (1) and (2).

(i) Liver tumor in BEC3F1 mice was described as follows:
“The currently available, very extensive studies on the induction of liver tumors
In B6C3F1 mice indicate that the liver of this species reacts very sensitively to
long-term exposures and to c_l_'amage. Consequently, an increased incidence of
Liver tumors is frequently found after long-term exposure to toxic doses. Tt
seems that there are threshold doses for the induction of these epigenetically
induced tumors and that increased tumor incidences are not to be expected after
exposure to doses below the threshold. In addition, it seems to be clear that
tumors arising as a result of this species-specific sensitivity of the mouse cannot

o

#
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be considered to reflect a risk for man.”

(ii1) It was also described that “it is currently unclear whether the tumors
observed in oral administration of NTP study is of relevance in risk estimation
for man, especially as tumors did not develop after the inhalation
exposures.”( In the inhalation study at insufficient exposure times, tumors did
not develop.)

(e) Maximum Work ares, Concéntration MAK) Value
The MAK Value in work environment was set at 300 mg/m3 (50 ppm), since

- slight increases in organ welghi“s were observed at 450 mg/m3 (75 pPpm).

(4) ACGIH

General conclusions of the assessment are not substantially different from (1) -
3. |

As for carcinogenicity, DCB was classified as A3 (animal carcinogen).

TLV - TWA was set at 10 ppm (60 mg/m3), as minimum eye irritating
concentration in humans was reported tobe 17 ppm.

(56) US / DHHS Toxicological Profile for 1,4-Dichlorobenzene

(a) MRL (Minimum risk level for intermediate-duration exposure)

Inhalation MRL was set at 1.2 mg/m3 (0 2 ppm).

The basis was as follows;

NOAEL =96 ppm (Holhnasworth et al., 1956 ,refer to (2) (v) ) was adopted.
The concentration of 96 ppm was converted to 20 ppm, adjusting the exposure
condition of the experiment ( 7 h/day, 5 days/week) to continuous exposure:

96 (opm) x 7 (b) x5 (d) / 24 (h) x 7 (d) = 20 (ppm)

Using uncertainty factor (UF) of 100, MRL of 0.2 ppm was derived;
20/100=0.2 (ppm).

Oral MRL was set at 0.1 mg/kg/day.

The basis was as follows:

NOAEL = 18.8 mgrkg/day (Holhngworth et al,, 1956) was adopted.

This dose was converted to MRF of 0.1.3 (mg/kg/day), adjusting the experimental
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condition (5 days/week) to 7 dé.yslweek, and incorporating UF of 100:
18.8 x 5/7 x 100 = 0.13 mg/kg/day

3

(b) Teratogenicity and genotoxicity were negative.

(c) Carcinogenicity \;vas described as follows;
(i) Inhalation exposure

“No evidence of carcinogenicity was observed in a T6-week inhalation study in
rats by Riley et al. The reported lack of extensive organ toxicity in this study (as
compared with results seen in oral studies of NTP) strongly suggests that a
maximum tolerated dose (MTD) was not achieved in this study. In addition, a
less-than-lifetime dosing regimen was used. These study design limitations
prevent a reliable evaluation of the potential carcinogenicity of DCB via the

inhalation route.”

(1)) Oral administration

(i) - 1 Kidney tumors in male rats ,
“EPA concluded in 1991 that tumors associated with «.2. u -globulin and
byaline droplets are specific: to species that produce this protein in large
quantities and that these tumors should be distinguished from other renal
tumors. EPA and CPSC (tke Consumer Product Safety Commission) also
concluded in 1991 that renal tumors of this kind should not be used in assessing
the potential carcinogenicity of DCB in humans.”

(i) -2 Liver tumors in mice’
“Because DCB has not beenf:' demonstrated to be mutagenic in any of the
microbial or mammalian systems tested, NTP(1987) has suggested that it may
act as a tumor promoter and not be a direct acting carcinogen.”

(ii) - 8 In spite of the above-mentioned irrelevancy of tumors in animals to
humans, if a cancer risk is caleulated according to a standard mathematical risk
assessment procedure, VDS (Virtually Safe Dose) corresponding to a cancer risk

of one to one million would be 0.000042 mg/kg/day.

~)

#
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4. Test results of JBRC and tb;e assessment thereof
4.1 Summary of test results (Report of JBRC, 1995.11.30)

2-year (104-week) inhalation study was performed in rats and mice, to assess

the carcinogenicity of DCB.

F344/DuCrj (Fischer) rats and Crj:BDF1 mice were used as test animals. The
test was conducted using 4 groups, each consisting of 50 males and 50 females,
of rats and mice, consequently 400 rats and 400 mice in total. 3 groups were
exposed to DCB and 1 group was used as control.

The whole bodies of animals EWere exposed to DCB for 104 weeks, 5 days per
week, 6 hours per day. Target concentrations were 20 ppm, 75 ppm and 300
ppm for both sexes of rats and mice. Inspection items were observation of
general conditions, measurement of body weights and food consumption,
hematology, blood biochemistry, urinalysis, necrospy, organ weight
measurement, and histopathologic examinations.

In rats, a survival rate of .males at 300 ppm was lower due to chronic
nephropathy and monocytic leukemia. However, there was no clear evidence to
show that increased incidences_. of these lesions were caused by administration of
DCB. Increased incidences of ifeoplastic lesions were not observed in both sexes.
As for non-neoplastic lesions,»’.. increased incidences of mineralization on renal
papilla collecting tube and hyperplasia of renal pelvis winary tract epithelium
(in males at 300 ppm) were observed. Increased incidences of eosinophilic
change in olfactory epithelium of nasal cavity (in males at 300 ppm, in females
at 75 and 300 ppin), eosinophilic change in respiratory epithelium (in females at
300 ppm) and respiratory met_aplasia of nasal gland (in females at 300 ppm)
were also observed. It is considered that they were the changes caused by mild
irritation f£o nasal cavity. |

In mice, the cause of death in administered males and females was mainly liver
tumors. A survival rate of administered males was somewhat lower than control.
As for neoplastic lesions, increased incidences of hepatocellular carcinoma and

# 107 3
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histioeytic sarcoma in liver ‘::‘were: observed in males. In females, increased
incidences of hepatocellulé.r carcinoma, hepatocellular adenoma and
bronchiolar-alveolar carcinon:l;a in lung were observed. As for non-neoplastic
lesions, increased incidences of central hepatocellular hypertrophy in liver (in
wales at 300 ppm) and minefalization in testis (in males at 75 and 300 ppm)

were observed.

It has been demonstrated by these tests, that administration of DCB increased
incidences of hepatocellular carcinoma and histiocytic sarcoma in liver of male
Crj:BDF1 mice, and hepatocellular carcinoma and hepatocellular adenoma in
liver and bronchiolar-a.lveolar::carcinoma in lung of female mice. Therefore, the
carcinogenicity of DCB has beén proved, :

4.2 Peer review on pathological samples

‘The special risk assessment committee decided that the report of JBRC was so
important that it was necessary to make a direct peer review on the pathological
samples, which provided a basis for the above conclusjons. The committee asked
for permission of JBRC and made the peer review, by which increased
incidences of liver tumors at 300 ppm was confirmed, as JBRC had concluded.
The members of the peer review panel were as follows;

Dr. M. Takahashi, Dr. K. Mits ;’Lmori, Dr. I. Inoue, Dr. T. Umemura (NIHS)
Dr. A. Sasaki (Sasaki Researck:i, Laboratoty)

4.3 Review of the report of J BRC
4.3.1 Review on carcinogenicitj—

Taking into account the result of the peer review, the committee concluded as
follows;

In rats, increased incidences of neoplastic lesions produced by DCB
administration were not observed.

In mice, hepatocellular carcinoma and hepatoblastoma were induced by
administration of DCB at 300 in both sexes.

# 11/ 3
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The report of JBRC stated \hat DCB also caused an increased incidence of
bronchiolar-alveolar cazcmoma in lung. This judgment was based on the fact
that an increased incidence of this tumor was observed in female mice at highest
dose (4/50) compared with control and lower doses (1/50), and a significant
difference was found between them in Pito test (p=0.0377). However, the
committee judged it could not be concluded that an increased incidence of lung
tumor was caused by administration of DCB, based on the following reasons.

(1) A significant difference was not found in Fisher test on female data.

(2) In male mice, an incidence of tumor of this kind was decreased at highest
dose (control :4/49, highest d0f~e :1/49)

(3) Increase of incidence of th tumor in females at 300 ppm over background
data was only slight.

An increased incidence of histiocytic sarcoma in liver was also observed in male
mice at 300 ppm. However, Charles River Japan BDF1 mouse is known to be a
species in which spontaneous generation of histiocytic sarcoma in liver is
frequently observed. Besides, increase of incidence at 300 ppm over background
data was only slight. Therefore, it could not be concluded that this tumor was
produced by DCB adrmmstratzpn.

Incidences of hepatocellular adenoma which is a benign tumor, and central
hepatocellular hypertrophy m liver, which is g non-neoplastic "lesion, were
increased only at 300 ppm.

4.3.2 NOEL and NOAEL derived from JBRC report

The committee adopted the foliowing 3 lesions as toxic effects. The NOAELs for
each toxic effect are as follows;

(1) In mice, increased mcxdences of hepatocellular carcinoma and non-neoplastic
hepatocellular hypertrophy were observed only at 300 ppm. Therefore, the
NOAEL for liver disorder is 73 ppm.

(2) In male mice at 300 ppm,’ an incidence of vacuole formation on proximal
tubule epithelium was mcreased In male rats at, 300ppm increased incidences
of mineralization on renal papilla collecting tube and hyperplasia of renal pelvis

10
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urinary tract epithelium wete observed. Therefore, the NOAEL for kidney
disorder is 75 ppm. ;

(3) In female rats, an increased incidence of nasal gland respiratory epithelium
metaplasia was observed at 300 ppm, and eosinophilic change in nasal cavity
epithilium was observed at 75 ppm and higher dose. In females, these changes
showed a dose-related increase, but this texidenqy was small in males. Therefore,
the NOAEL (=NOEL) for chronic nasal cavity mucosa tissue change is 20 ppm.

5. Results of literature review

The followings are conclusions!of the review of DCB toxicity research reports up

to quite recent times, searched from various databases’

(1) No new findings to suggest genotoxicity were reported

There have been many reports on genotoxicity study under various conditions,
as stated in the preceding literature. Almost all results were negative,

One report gave a positive result in a micronucleus test (E. Mohtashamipur, R.
Triebel, H. Straeter, and K. Norpoth, The bone marrow clastogenicity of eight
halogenated benzenes in male NMRI mice, Mutagenesis, 2, 111-113 (1987)).
However, the result of a confirmation test was negative (B. A. Herbold, p-
Dichlorobenzene, Micronucleus test on the mouse to evaluate for clastogenic
effects, Unpublished report, Bayer AG, Institute of Toxicology, Wuppertalm
West Germany, 1988). N '

Because the result of Mohtasﬁ?‘amipur et al. was not reproduced, it is regarded,
from a general viewpoint, that DCB does not have genotoxicity in organisms.

(2) Two-generation oral reproductive test was reported as follows;

A test was performed in SD rats (28 rat/dose/sex) at 30, 90, 270 mg/kg/day. In
both generations, no effects were observed on fertility related items. In male
parents, nephrotoxicity, and kidney and liver weight increases were observed at
270 mg/kg/day. In pups (F1), liver weight increase was observed at 90
mg/kg/day. At 90 and 270 mgrkg/day, reduction of living pup at birth, increase
in number of pup deceased in lactation period, reduction of body weight of pups,
some signs of alteration in relation to growth observation, and damages to the
kidneys of both generations were observed. Based on these results, it was

11
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concluded that the NOAEL for fertility was 270 mg/kg/day, the NOAEL of
parents FO and F1 was 30 mg/kg/day, and the NOAEL for developmental effects
was 30 ppm (N. Bornatowie%, et al., Wien. Klin. Wochenschr., 106, 345-353
(1994)). Authors estimated that 30mg/kg/day in oral was equivalent to 450
mg/m3 in inhalation.

(3) Immunotoxicity was reported as follows;

A sensitization test by Maximization method was conducted (at elicitation
concentration of 25%). After 48 hpurs, positive reaction was observed in 5 of 24
test animals. The maximum non-irritating concentration had been confirmed to
be greater than 25% (V. N. Bornatowicz, N.Winkler, and L. Maruna:
Hautsensibilisierung durch 1.4-Dichlorobenzol in guinea pig maximization test,
Dermatosen, 43, Heft 1, 16-21 (1995)). On the other hand, the result of an open
epicutaneocus test was repo}ted to be negative (U. Schmidt: Bayer AG,
Unpublished data). Therefore, sensitization of DCB is considered to be very

weak.

Li et al. studied aggrava-ting‘teffects of DCB on cedar pollen induced allergic
conjunctivitis using guinea pig as a model, and observed positive result. (G. L,
Y. Hanai, M. Miyata, S. Ishikawa, Aggravating Effects of Chloroform and P-
dichlorobenzene on Experimental Allergic Conjunctivitis. Folia Ophtalmol.
Japan, 45, 475-480 (1994)). Pesitive effects were also reported on other chemical
substances in living environrqgnt, such as vehicle exhaust, organcphosphorous
insecticides, herbicides contailzling chlorine, cigarette smoke and so on, Further
investigation is nécessary on :.f}:ie mechanism and the effect on humans.

G. Conclusions of the toxicity assessment
6.1 Mouse liver tumors

The following information has been obtained relating to mouse liver tumors

produced bjr exposure to ]jCB;i
(1) DCB induces drug metabdl,i_.zing enzymes in liver.

T. Ariyoshi, K. Ideguchi, Y. Isiﬁzuka, K. Iwasaki, and M. Arakaki:
Relationship between chemical structure and activity. I. Effects of the number

12
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of chlorine atoms in chlorinated benzenes on the components of drug-
metabolizing system and the hepatic constituents, Chem. Pharm. Bull, 23, 817-
823 (1975) i

(2) DCB induces DNA synthesis (cell proliferation) in mouse liver cell.

S. R. Eldridge, T. L. Goldworthy, J. A. Popp, and B. E. Butterworth:
Mitogenic stimulation of hepatocellular proliferation in rodents following 1,4-
dichlorobbenzene administration, Carcinogenesis, 13, 409-415 ( 1992)

T. Umemura, K. Tokumo, and G. M. Williams: Cell proliferation induced in the -

kidneys and livers of rats and.mice by short term exposure to the caxicinogen p-
dichlorobenzene, Arch. Toxicol., 66, 503-507 (1992)

3 Ohcogene develops in live;r of certain strains of mice such as BGC3F1, in
which spontaneous liver tumors occur frequently.

T. R. Fox and P. G. Watanabe: Detection of cellular oncogene in spontaneous
liver tumors in B6C3F1 mice, Science, 228, 596 (1985)

(4) In rats, cell proliferation is also induced by DCB, but DCB-induced tumors
are not observed. This indicates that induction of cell proliferation is not
sufficient condition for carcinogenesis.

T. Uemura, et al. (1992)

(5) In the preceding review reports, the mechanism of many mouse Jiver tumors
‘.l
caused by chlorobenzenes and phenobarbital is considered to be a promotional

effect of long-term administration of substances, which induce drug-

metabolizing enzyme in alreaciy initiated liver.

It has been concluded that it is difficult to relate development of liver tumors in
mice, which is a consequence of species-specific high susceptibility of such
animals, to risk assessment for humans,

6.2 Conclusion of the specialist committee on carcinogenicity of DCB

As a conclusion, it is considered that “DCB is a non-genotoxic carcinogen in
rodents and there is a threshold in its carcinogenicity”.

13
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6.3 NOAEL and UF .
NOAELs for each toxicity in lifetime inhalation exposure study of JBRC (4.3.2),
and NOAEL in two-generation reproductive test stated in 5. (2) were taken into

consideration as shown below;

(1) mouse liver disorder: ' NOAEL=75 ppm

(2) mouse and rat kidney disorder: NOAEL=75 ppm
(3) rat two-generation reproductive test: NOAEL=75 ppm

(4) rat chronic nasal cavity mucosa tissue change: NOAEL= 20 ppm

To calculate a permissible level from these figures, the following uncertainty
factor (UF) was adopted. .
UF = 100: species difference:;( 10) x individual difference (10)

Note: In the report of WHO/IPCS/DHC cited in 3. (1), Tolerable Daily Intake
was calculated using the LOAEL of NTP oral carcinogenicity test and UF=1000.
The basis of UF is species difference (10) x individual difference ( 100 x
uncertainty due to taking LOAEL as a basis (10). In this study, as NOAEL was
obtained by the experiment of JBRC, UF=100 was adopted,

6.4 Average tolerable concentration in air

Taking into account the abo"_:ve NOAELs, UF and experimental conditions,
average tolerable concentration in air was calculated as follows;

(1) In case liver and kidney disorder and two-generation effect arc taken as a

basis :

NOAEL = 75 ppm (450 mg/m3)

Animal test condition is 6 hr/d:;}y, 5 days/week. If the eéxposure is converted to 24

hr/day, 7 days/week, averaged concentration is '
450 (mg/m3) x 30/7 (hr/day) / 24 (hr/day) = 80.4 mg/m3

As respiratory volume of rat is 0.29 m3/day, daily intake of rat is
80.4 (mg/m3) x 0.29 (m3/day) = 23.3 meg/day

As body weight of female rat is 0.35 kg, daily intake per 1 kg body weight is
23.3 (mg/day) / 0.35 (kg) = 67.0 mg/kg/day

14
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Dividing by uncertainty factor of 100, TDI is calculated as

TDI=67.0 / 100 =0.67 ing/kg/day
Taking average body weight fand respiratory volume of Japanese as 50 kg and
15 m3 respectively, tolerable concentration in air is caleculated as

0.67 (mg/kg) x 50(kg) / 15 (m3/day) = 2.23 mg/m3 or 0.37 ppm

(2) In case nasal cavity mucosa tissue change is taken as a basis:
In the similar calculation based on NOAEL = 20 ppm (120 mg/m3) and UF = 100,
tolerable condition in air is given as 0.10 ppm (0.59 mg/m3). '

Selecting smaller figure of the above,
“Average tolerable concentration in air is set at 0.10 pprm (0.59 mg/m3)”

7. Investigation and report on'human health effects

As for details of human health effects, refer to the preceding review reports
listed in 2.1.

As acute poisoning in humans, mainly caused by accidental ingestion of DCB,
there have been reported su;ch symptoms as depression of central nervous
system effects, hemolytic aneniia, rhinitis. tremor, dynamic ataxia, polyneuritis,
jaundice, nausea, vomiting etc, '

In work enviromment, some ;Zlnvestigations on health effects were reported.
However, there have been no epidemiological studies which evaluate the
relation between health effects and €xposure amounts. Reported symptoms in
work environment are depression of central nervous system, dermatitis,
irritation of eyes and nasal mucous membranes etc,

On the other hand, there have been no reports on health effects of low
concentration. long-term exposure in living environment. Although some
poisoning has been reported in short-term eéxposure, relation to concentration is

not known.

It is concluded that assessirfg human risk of low concentration, long-term
exposure to DCB based on these data is difficult. .
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8. Exposure to DCB in home ;

DCB concentrations in indooriand outdoor air, and personal exposure to DCB in
Japan have been measured. The results are collected in the following table.

Table 1  DCB concentration in home

Room Number of sample Concentration (ppm, rriean value in
' ‘ parenthesis)
Living room 849 000001 ~ 2.657 (0.146)
Bed room 270 ' 0.000008 ~ 7.840 - (0.332)
Kitchen 156 | 0.000008 ~ 2.429 (0.081)
Toilet 2 0.043 ~ 1174 (0.609)

Higher concentratiorns are obsérved in bedrooms and toilets as shown in Table 1.
This may be explained by taking mothproofers in closets or wardrobes and air
tresheners in toilets as a source of DCB. Howevey, it is difficult to estimate an
accurate exposure level of humans in daily life from these data.

In table 2, personal exposuref'levels are listed, which have been measured by
means of passive samplers wo_%n by people of different groups, while they liv_e
their daily lives. :

Table 2 Average personal exposure level

Group ' Number of peop.le Personal exposure level -
(ppm, mean value in parenthesis)

Housewife 15 . 0030 ~ 0545 (0.118)
Worker 14 0004 ~ 0.172 (0.034)
Student 12 S 0007~ 0.101. (0.028)

In general an average personal exposure level of people staying in home for a
long time is higher. An averagve personal exposure level of housewife was 0.118
ppm, whereas that of worker was 0.034 ppm and that of primary, junior and
senior high school student was 0.028 ppm.

16
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An average tolerable concentration in air shown in 6.4 is calculated based on life
time exposure test data of an_ijmals; and corresponds to a concentration of DCB
in air to which human is tolerable when exposed continuously through a whole
lifetime. Although an exposure level of housewife is not considered to represent
life time exposure of total population, it can be said that this level is almost the
same as or a little higher than'._ the average tolerable concentration.

9. Proposal

An average personal exposure level of people who live in general houses for a
long time is nearly the same as the average tolerable concentration of DCB in
air set wp in 6.4. However, bécause the lesion which is taken as a basis of the
average tolerable concentration is relatively mild, it cannot be said there is
anxiety that severe damage on human health will be immediately caused at
this personal exposure level. Nevertheless, considering there is the case that
personal exposure levels reach relatively high values, it is necessary to proceed
with reduction of DCB concentrations in indoor air, by promotion of proper use
of DCB products, development of substitutes with higher safety and so on, in
order to ensure safety further. "

Besides, it is necessary to  investigate to establish a guideline of DCB
concentration in indoor air, by means of measurement of personal exposure
levels in detail and so on, in crder to reduce a risk of human health.

P.S. ‘

The above assessment and proposal are based on the data and scientific
judgment available at present, It is also noted that a risk assessment of DCB is
now being conducted in OECD. The above assessment and proposal may be
amended in case new scientific: findings are obtained in the future.

1
'
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2. HEEZDEARES

DCBIZDWTi. T’Cl-b’obséﬁtﬁﬁiééﬁéﬁ*ﬁklZ:..-Fﬁﬁi*z‘l‘i}%o ZNEDI
FOME (RE) LiZoHLviiss— F (BRNAF T v IRy F—DF— 9 2 &
b)zﬁ%bfﬁk\ﬁ#igkbﬁéﬁﬁﬂﬁw% EETBLENDLIE) A%, &
@@Uz?#ﬁ@ﬁﬁfaéauTL\(l)gstbtﬁﬁi§t(2)&§btﬁﬁ
#]ERT,

2. 1 EEFLLIASEOYS

(1) WHO/IPCS: Environmental Health Criteria 128, CHLOROBENZENES OTHER THAN
HEXACHLOROBENZENE, WHO, 1991, Geneva

(2) S. Fairhurst, G.Girling, aad J. White, 1.4-DICHLOROBENZENE - Criteria
document for. an occupatxonal exposure limit, UK Health and Safety Executive
(HSE) Books. 1994.

(3) DFG Commission for the Inve;txgatlon of Health Hazards of Chemical Compounds
in the Work Area (Chanrman D. Henschler): Occupational Toxicants - Critical
Data Evaluation for MaK Values and Classification of Carcinogens. Volume 4,
1,4-Dichlorobenzene, Verlag Chemie, Weinheim (1992)

(4) ACGIH: p-Dichlorobenzene (2/20/96]

(S) U.S.Department of Health & Human Services: Public Health Service, Agency for
Toxic Substances and Disease Registry: TP-92/10 Toxicological Profile for
1.4-Dichlorobenzene, April 1993.

2. 2 ¥issm

U)B$N4#77%4H%tyi—jp—VﬁUUNVﬁ7@79F&6772%
RDLRAI L 2 XA BHRREE., FH74118308

@)1992¢uﬁ01m&#wmmmﬁTMMkaof

(3) E$T®i¢&ﬁkm?éiﬁﬁﬁ

3. BFEMXT MR

(1) WHO/IPCS: Environmental Health Criteria (EHC)

(7) WM& 1 88\ME (TD1) ‘
%l%@roﬁkmwmi(mu)®ﬁ¢ﬁu4mmym(npm)rzath
C ORI E T BB ITiT. .
E. Loeser and M. H. thchxfxeld Review of recent toxicology studies on
p-dichlorobenzene, Fd. Chea. Toxic., 21(6), 825-832 (1983) TH 3,
ZFOERTOENEZUE (LO"LEL) DEEIE 150 mg/kg/day TH s & L7,
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CORME % BT,
NTP (1987): NTP technical _i-eport on the toxicology and carcinogenicity
studies of 1.4-dichlorobenzene "in F344/N zats and B6C3F1 mice (gavage studies),

Research Triangle Park, North Qarolina. National Toxicology Program, US/DHHS
(NTP TR 319). T2, ' :

S DX S5 %NOEL, LOAEL % ) tt:zf, & 1 BIRAE (tolerable daily intake:TDI) %
N BARBEOE AL, 1 ng/m® (0.17 pem) (S DFEIZIRE LATRESLEFEHKUF = 500)
EOREOEEE, 0.1 mg/kg/day  (SDHEIRA LS UF - 1000) . & L,

(4) BERM. BIZSHIIRECH L L 3gR LTw3,

() BHAMIZOWTIR, BFOLS 12320 LTwa,

1.4?DCBO§§$E£53ELZ:*5V"C\ HDF3445 v CHRMBEMNLIEHE (renal tubular
cell adenocarciaoma) 7%, ¥ -, BEC3FL= 7 2 Dt it THFABHIARAE (hepatocel lular
adenoma) I & UFFFAHRAME (hepatocellular carcinoma) XS EITEKTFL THHIL /2,
Lﬂbéﬂe‘ﬁkm?—éu\Jﬂmuﬁvbtﬁeﬂt%ﬁwﬁf\mwfégﬁa
B OERE X U Fimdmiz. 723%035 Y MR o -2-4-rooy ¥ DFERII {3
IRETHB] ZeoRLTVA,

(2) U.K. HSE (Health & Safety Executive)

(7)ﬁxﬂﬁmimwwsxwﬁmﬁmi@mm)
BAFER T DONOELD &AM, 576. 9 mg/m’ (96 ppm) T3 & L7-, TOMPME % 2
i L !

R.L. Hollingsworth, V.K. Rowve, F. Oyen, and H.R. Hoyle: Toxicity of para-

dichlorobenzene, Arch. Ind. Hezlth, 14, 138-147 (1956) TH 2 L L 1-,
%D%Eﬁ't‘VJLOAEL@ﬁfJ\{Ezi. (1) EHC :mILiR#H 5 150 mg/kg/day CH 2 L L2,
(1) REZIFFrE. iﬁfz‘:é'fﬂ—:til’i%’l‘ii;%’%ﬁt,rw%o
(7) BAAIOVTR, UTOLS 2RE LTV, ’

2 I PRI XA TRBERI DN, EAMOBORSC LT, DCBLiS
whﬁ%ﬁﬂ%%@ﬁgi\7¢1Kﬁﬁﬁﬁé%%éﬁtoL#L&#B.%h%@&
m%%@T%t\:ne@mﬁmAtmmﬂﬁu&a&a&wtiWéhao&3.%&
RIRTRABYITRIAMILED & 1z Bro e, ”

() 5 #hBR% 3 HE 18 (OES) :

(7)) ERLABAERF—5 b kT O M 8B I (50ppm) % )= LT, #Fiifasy

¥ (OES: Occupational Exposure Standard) % 150 me/m” (25 pom) 8hr TWA & #as7-,
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(3) DFG (Deutsche Forschungsgemeinshaft)

(7) NOEL., LOAEL : - o
Eﬁﬁ%ﬁ%%o%—&%ﬁg;&brwéo$%¢?mmmImmfﬁiLrw&
wﬁ\:Oﬁ#%d\%liﬁfmmmﬁ4%myﬁ(%pm)t%bég
*ﬂm&&éﬁ'ﬁil_i\ Loeser and'Litchfield (1983) - - (1) 281 .. thz,
ELIFEXTOLOAEL (3 75 mg/kg/day L5032, TROMXARMTS S | F344 15
vbfﬁ\ﬂhm&gﬁtﬁwf%ﬁ%i@ﬁmtﬁﬁtﬁ¥ﬁ®$ﬁ%ﬂb6hto
E. Bomhard, G. Luckhaus, W.-H. Voigt, and E. Loeser, Arch. Toxicol., 61, 433
(1988) ?
(1) RBFBHIIEHUTH2 LEBL TV,
(7)) BIREMIZOWTIL, BUFoLs WRELE L Twa,
"waﬁﬁgﬁuowfmz¢®?—9ﬁ%%#\%@Ht&&ﬂ@ﬁfaéommi
723 DB E Y HDNA & ;#Ea’%’ﬁ%ﬂzﬁ‘z L. in vivoTDNA 578126/ TRIZTELAS
XL HH B REHT 2L TE 2 ¢ LBRE, EYSEHERICER TS
AT COBEBILHTIL o THE M T <ETHE 5,
* G. Lattanzi, S. Bartoli, B.' Bonora, A. Colacci, S. Grilli, A. Nicro, and M.
Mazzullo, Tumorigenesis, 75, 305 (1989)
() |WAAHIIDWT
(i) s v FOFREFCMLTCIE, (), ) & FHD RE % 1RE LTwia,
(H)%%H??ZO%ﬁEﬁQ&LTH~uTmiitﬁﬁwaéo
"%mnvvzusw5Mﬁﬁﬁoﬁﬁum¢5ﬁ$o$ﬁumﬁaﬁﬁwe~:wﬂ
61&3@55%??’2%%’&%&&3@HHﬁiISﬁ%fc:iE“é‘l:E‘%";%‘I“:‘E (B2 L3 9hs Twnjk,
EDFEF. ﬁﬁ%ﬂstéﬁii@ﬁ%t‘ﬂ%?zt:i > THIFRIEE 0 a8+ 2 DTH
%c%h&‘:@Ii&wmmdkﬂﬁ%énéﬂﬁuﬁﬁﬁﬁéb\%0%@&T®m
ﬁfﬂﬁ%ﬁ%@%mm&wt%ienacéeu‘:nxaavvzoﬁﬁimaag
§@oﬁ%&Lr@ﬁEuA«ouzﬁuﬁm¢5:tufé&w:au%swv@%a
Eioha, " B |
GH)it\ﬁu.Af@i%%ﬁﬁﬁf%é%lkl6%#&%%?-5ﬂ&w(K
+ﬁ&§%%@®£ﬁfﬁﬂ§%&ﬁ&#ot)O?\ﬁm&$u;5MW@?_y§A
oux&#muﬁa:t#ﬁwﬁkamﬁﬁﬁa&w,aLto
() BEFERE (MK) &

450 mg/m* (75 ppm) 12w i)_ﬁﬁ"&ﬂﬁ%ﬂﬁ@%ﬁ&%ht@’(‘. 5 IR T DOMAK

6% 300 mg/m® (50 ppm) & L7:,

(4) ACGIH u

SR LFEMDHERIT. (1) - (3) EXEZW,

FEAAMIZDOVTIE, A3 (animal carcinogen) W LA,
TLV—TWAH,me(wmyﬁ)kLto%Ommu\AfmﬂWﬁﬁﬁﬁ&d
17 ppm "C‘b“a%t‘#‘%f“—ﬁ‘(“fﬁ}%o '
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(5) US/DHH SToxicologigal Profile for 1,4-Dichlorobenzene

(7)) |z~ {MRL: minimum risk_-_leve[ for iotermediate-duration

exposure)
i

BARBOHEOMLIE 1.2 ng/n® (0.2 ppm) TH5. & L1,
TORWELTOEY T4 5,
NOAEL = 96 ppm (Hollingsworth, et al., 1956: (2) (7) #&m) %
#HA, ._ ,
EEREHIX. 7 h/day, 5 days/week DREZ LM DT, SNETEFEETIC

TRERLI (UF) 100 4R L7#R. 20 / 100 = 0.2 & L.
BORFOBADMRLIE 0.1 mg/kg/day THB. & L,
ZOWIELTO®EY) T 3.,
'NOAEL = 18.8 mg/kg/day (Hollingsworth, et al.. 1956) %iRA,
%ﬁ%#d\ESE&$Féot®f\:h%lﬁﬁt$me.KM£%
B100 ERAL2#R. 188 x5/ 7 x 100 - 0.13 mg/kg/day & L7,

I

FIT B L, 96(ppm) x 7(h) x 5(d) / 24(h) x 7(d) = 20(ppm) & % 2.

(1) BARAL. BESBRBRTHE, & LTuva,
(7)) EAAMIZDeTIL, BTkl cvas,

(i) BMAEERIzDwLT 1" Riley 5D768MD 5 v b THWALEBTIL. RBHAMD
ﬁmu@ena#atowwoﬁm&%imfﬁentxa&mwﬁ@QM§o#ﬁ
ﬁﬁizfcmiﬁ%e:ciﬁeh&\gw)t < DR T RATE (MTD) 45013 T s 2 &
%ienaoit,:o%mﬁmuﬁwronkqme;bﬁmo:mxsuim?

ﬁJyummﬁé%mf\%K%ﬁfo%ﬁhﬁwﬁﬁvééﬁMﬁfé&wo”
(i) LZOBSEBIZonT .
(ii)-1 BSyroBRES .

"HA(*Eﬁﬁﬁﬁﬁfd\wmﬁtkwxﬁﬂﬁﬁbtoFa&qwf07
UVkﬁ%ﬁ%#imﬁﬁm&\:@@E%kinﬁi?éﬁ%ﬁuﬁﬁﬁféb\
:oﬁgumo%mﬁgmegwsna«gfaéaJéeu;Ems;w@x(%
ﬁ%%&iééa%)uﬁﬁfr:mﬂﬂw%ﬁm%%-yfmmmAfoﬁﬁA&

i—éﬁﬁ?‘%@z:mw%&éw;&wo J &R/ LA,
(ii)-2 <wv2omEEE

"owuwzws;U@ﬂﬁ%%%ﬂwtwfﬂo%uswr%ﬂﬁgﬁ%ﬁs
&#QEOT.MNNW)uB%%(%ﬁA7U%—9—tLTW@T%@T%%i

EL7, Thbt, E?ﬁl:{’ﬁiﬁj‘%%’éﬁ‘k%ﬁ’t‘li&wtf{%iBz‘t%a "
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A400 CZ FHuvr i, ’ :
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TERNER UBEABFEHRE 17> 7,
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Nz T/, HMECREFED LA L (H>300ppmBE. 1D 7Sppm F 1F300ppmTE)
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PROON, CHOEAB~OEEZREIZY 2T EF L6 n i,
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(2) =9 RHEDI0 poaBE T, ELRWE LEDERREEE IR Ly 3 5 S v
Mmmwpmﬁf;%%ﬁ%%%ﬁ«@ﬁﬁ%%\%im&%i&wﬂ%&oﬁM#a
Lz, - T, Ch%?ﬁ%ﬁ%@ﬁ?%NOAELGi?S ppnTH B,
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(1) BIEBMETRET 2 HLVERE %A o7,
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ﬁﬁﬁ%ﬁ%#ﬂ%éhfb%ﬁ?%@Rtk&ﬁ@ﬁﬁ%fééo
PHERBRII BV TRBUEROBE (5. Mohtashamipur, R. Triebel, H. Straeter,

and K. Norpoth, - The bone marrow clastogenicity of eight halogenated benzenes in_‘

male NMRI mice, Mutagenesis, 2, 111-113 (1987) ) PIHDEH, FDOHOERER
TREETHs2t8BEShTVW2 (B, A Herbold, p-Dichlorobenzene, Micronucleus
test on the mouse to evaluate for clastogenic effects, Unpubl ished report,
Bayer AG, Institute of Toxicology, Wuppertal, West Gerxﬁany. 1988),

S D& 5. Mohtashamipur 6 @?ﬁ—;’fﬁ%%blliﬁﬁﬁﬁﬁfah&ﬁ\c DT, BEH
NG5 o (R F R DcB4ift1$mt:}swriﬁfiﬁﬁ%ﬁu:cw6ot%ienae

(2 2 fﬁ'{‘tmi‘éﬂ%ﬁﬁﬁiﬁ&ﬁb:9‘}='CL1T®¥E%=7)‘§> o,

HERIE, SDF w B (280C /B /1) % FBvs, #5730, 90, 270 mg/kg/day TEM L
to%wﬁ%\ﬁ&ﬁ@iﬁ%ﬁﬁ%kuﬁ%h&#ctﬁ\ﬁ%%ﬁmwnomkd¥
THEMLNE - SEROMMI. T8 (F1) CTitAFRE & 18 5590 ng/kgBE CHBIE s R
2o F /. 908 X U270 mg/kg?%‘;'f‘ﬂ‘lﬁﬂ#@i#_:@ﬁﬁ@ﬁ&\ Q?Lﬁﬂﬁﬁb:i‘:;”’ayﬁf:ﬁﬁ
@ﬁM.E#G@Wﬁﬁ¢\ﬁ@%ﬁﬁﬁﬁﬁ?@%k\ﬁ&ﬁuﬁﬁ%%ﬁkﬁﬁﬁé
Nce BlEots®sre, 4= 7E BU5% C ONOAEL 13270 mg/kg/day. FO, F19Z5hH DONOAEL 1+
30 mg/kg/day. FEW ISR BNOAELIZ30 mg/kg/day & #5538 = 17 (N. Bornatowiez, et al.,
Wien. Klin. Wocheaschr., 106, 345-353(1994)) . FE Lk, EOTD30 mg/kg/daytz
KPRZTIES X 450 mg/m3 (75 pom) 12BN+ 5 & LTwa,

(3) BEBRIIOWTUT 8L 2,

Maximization# il X 2 REfEdd:5tER (Fh2ig E25%) PEEE N, 8BEEGOBETT
ZACPSIE IS M RIS A & S it 7 35, TR IR BT 12 25% L T B = EHBEF S
Twv% (V. N. Bornatowicz, N. Wiinkler. and H. Maruna: Hautsensibilisierung durch
1.4-Dichlorobenzol in guinea vig maximization test, Dermatosen, 43, Heft 1, 16-
21(1995)o —77. open epicutaneous test THEHERETH-7-, LashTwnz
(U. Schmidt: Bayer AG, Unpublished data), BlE#H o, D C BOmBEERisED T e
Eibhnxs,

$6m\1¥E%ﬁ%W%mF%?W%mwTDCBK167PW¥—ﬂﬁﬁ&O
WEDRERN, BEER LD, E &), EHxm. THEH%REL, il ¥ s
@ﬁﬁﬁ%ﬂ%%@i%%7bw$—ﬁ%ﬁ§«@%@—9DumwAstm59nn
R EVIZOWT, BREHRQE, {5, 475-480(1994)) , 7e 3. BBHEHESY R, 5
CBEBUME), EXRBES . VAL E R AL R k’lﬂl@if&‘iﬁiﬁft”i%’ﬁt:i»fﬁf?ﬁ@?b:‘ﬁﬁ#ﬁ%é
Tz, #NEMELE bADEZEIZDONWT A= CIRMT 2L EHS 2,
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6. 1 ®OADOFEFIIMTtIER -

DCBRRBIZIL DY AOWEBIOWT, UFDL31BLoRTHS -
(1) DCBRFRDEWR MR+ BUT 2WETH 2 -

T. Ariyoshi, K. Ideguchi, Y. Ishizuka, K. Iwasaki, and M. Arakaki
Relationship between chemical structure and activity. I. Effects of the number
of chlorine atoms in chlorinated benzenes on the components of drug-metabolizing

System and the hepatic constiiuents, Chem. Pharm. Bull., 23, 817-823(1975)

(meMvﬁx%mm@DNA%ﬁ(mwmﬁ)%%ﬁ?é%ﬁféé:

¢ S. R. Eldridge, T. L. Goldworthy. J. A. Popp, and B. E. Butterworth:
-Mitogenic stimulation of hepatocellular proliferation in rodents following
1.4-dichlorobenzene administration, Carcinogenesis, 13, 409-415(1992)

© T. Umemura, K. Tokumo, and_’G. M. Williams: Cell proliferation induced in the
Kidneys and livers of rats and mice by short term exposure to the carcinogen
p~dichlorobenzene, Arch. Toxicgl.. 66, 503-507(1992)

G)%mﬂ&E@Q%%EH&Z%%?7Z®MMTH%ﬁAﬁﬁ¥ﬁ%ﬁwaé:

T. R. Fox and P. G. Watanabe: Detection of cellular oncogene in spontaneous

liver tumors in B6C3F1 mice, Science., 228, 596(1985)
M)9vLcﬁwfﬁmmu;ormwﬁ%ﬁﬁﬁén%%\ﬁﬁo%&uﬁﬁén&
VDT, r'ﬁﬂlﬂ‘rli%ﬁf_f@ﬁiﬁﬁ‘ﬂi&ﬁ%‘i@ﬁ‘ﬁ}%f*’f‘ti’:cwt%”7?. Y (B
T. Umemura, et al. (1992) )
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Thbb, DXy kv ADERRO L BRSO EL LTOREERREA~ND
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A ﬁ%&LT\FDCBH&@&T@#&E?@%%%ﬁ&%%T%b‘%OQ#AEC
TREAH 2] LtEiohz,
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(1) =Y RABFRE | NOAEL=75 ppm
(2) =9 ABLVI5 v FTCOBREE NOAEL=75 ppm
(3) 7 v b 2 HAMIERES - NOAEL=75 ppm
4) 7 v MM S EAEEMS T (L ; NOAEL=20 ppm

SROOWALHERERD LR ST, UTOFHERS (UF) 258 LA,

UF=100: % (10) cx BEE (10)

E 3. (1) 2F2 L AWHO/IPCS/EHCT I, NTPIZ & B A2 I3 A A EER OB N Tt B
(LOAEL) i & U F=1000% B\ CHif 51 BENE + 5 4 LTva, zoiRidiz, #2310)
x @EZEQ0) x LOAELZ AR L ¥ 5 2 & 12 X ZFFERM (10) = 1000, ¢wv3 dmcsh
5o S BA/SA T 7 A HRL > 5 —EIRA SNOAELA KD & A i C.
UF=100%&KMAL, .

6. 4 WEFHSDIRE
< DNOAEL, UF 1Eé:$5ﬁ§éf¢i’f~%‘[§ LT, MEFHAFPRELELUTOL S IKEW L7,

(1) FFHs - S s X e 2 WL HRBEL Lgs -
NOAEL = 75 ppm (450 mg/m’)
B ESR S M. 6 hr/day S days/week TH 20T, Zhat] H24B%[). 1387 8
RICEHE L TRTB A EEZBE T L2-REBEW.
450 {mg/m*) x 30/7 (hr/day) / 24 (hr/day) = 80.4 mg/m’ Eix b,
7 v b OUIPREN30.29 n3/dayTHBEDT, 5 v F D—F 7 b 283 G- ar
80. 4(mg/m’) x 0.29(m/day) = 23.3 mg/day T# 3.
WS v b DEFEIX0.35 kgTH BDT. hEL kgd7- b Tiz.
23.3(mg/day) / 0.35(kg) = 67.0 mg/kg/day & 2B,
CHEREEEE] O OTHRL. TDI #k2 &
TDI = 67.0 / 100 = 0.67 mg/kg/day &7 %,
E$A®$EME%%km4@%th@@%%%ﬁﬁ?é&\mﬁﬁ¢m&m\
0.67 (mg/kg/day) x S0 (kg) / 15 (m'/day) = 2.23 mg/n’ &l b,
PPpmMETIE, 0.37 ppm& S S Lz s,

(2) SIEHSIRMMT L2 2 Lrsge
FIEELZ. NOAELfE = 20 pom- (120 mg/m") &UF=100%§%0:3‘|’3‘%‘:Ltﬁf’éiq:‘ﬂ& ‘
2. 0.10 ppm (0.59 mg/m’) T#H 3, ' .

Thbb, ThODFDJE VYl &R,

HETHR BRE®, 0. 10ppm (0. S9mg,m") E L7,
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MRETOPUBEES 245, BEL OMFEITHTS 5,
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BK@Wt\EWﬂﬁﬁﬁﬁbCB@ﬂ*ﬁﬁ@@A%%ﬁ@iM?—yﬁﬁ%éh
T2, UTORE, TROOBREZ LB b0TH S,

%1 KEMDCBRE

Y EK #E(p pmH v TP )
B 394 0.00001 ~ 2.657 (0. 146)
BE 270 0.000008 ~ 7.840 (0.332)
BERT 156 0.000008 ~ 2.429 (0.081)
| A 2 . 0.043 ~ 1.174 {0.609)
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RE A &#F

E3 15 0.030; ~ 0.545 (0.118)
#}IE 14 0.004" ~ 0.172 (0.034)
4t 12 0.007" ~ 0.101 (0.028)
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